CARM1 is heterogeneous in mouse four-cell embryo and important to blastocyst development.
Coactivator-associated arginine methyltransferase 1 (CARM1) is a type I arginine methyltransferase that methylates the arginine residues of histone and nonhistone. Carm1 regulates various cellular processes, including transcriptional regulation, mRNA processing, cellular proliferation, and differentiation. Blastomeres with high Carm1 expression levels show cleavage tendency to inner cell mass (ICM) in mouse embryos. However, details about the factors for CARM1 distribution in mouse early embryos and the role of Carm1 in blastocyst development remain unclear. Here, the endonuclear distribution of CARM1 protein was heterogeneous between blastomeres from the late four-cell stage to the blastocyst stage. The heterogeneity of CARM1 distribution in blastomeres at the late four-cell stage was randomly obtained from two-cell stage embryos. From the four-cell stage to morula, CARM1 in individual blastomere remained heterogeneous. In the blastocyst stage, CARM1 protein level in ICM was much higher than that in trophoblast. We found that microRNA (miRNA) miR-181a is an important regulator for Carm1 distribution at the late four-cell stage. The ratio of heterogeneous embryos was reduced in all the embryos when miR-181a was inhibited. CARM1 inhibition reduced the level of symmetrical histone H3 arginine-26 dimethylation and impaired blastocyst development. Silencing Carm1 reduced cell number and increased cell apoptosis at the blastocyst stage. These results show a CARM1 heterogeneous distribution from the four-cell embryos to the blastocysts. miR-181a regulates the control of CARM1 heterogeneous distribution in the four-cell-stage embryos, and Carm1 is an important protein in regulating blastocyst development.